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Description 
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[0001] The present invention relates to a bodv fl. ,in m 
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[0003] A portable blood y ,u cose level by the patient himself or 
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draw body flu*, and a biosensor for introducing .hi SIS? J° ! 3 ' anCef movabte for stab ^ng skin to 

.t C ce e , S hor d ,anCet h °'* r '° ' he ^ ^fSS ^^^1^^ ^ — -n, the user at- 
or ~ a f r ' s f^ed against the skin, ^e lancet is mov ^bS an dlT h 9 aPP3r3,US S ° * al ,he «P ^ <* 
L W 2T„? 3 m ° Vemem of ,he lanc * ™kes a STonSS f * 3 ' anCet ° pera,in 9 mechanism 

10 tZZ 9 ^ Sta,e ' ,he b,ood drawn * '"'reduced int^i^T fluid (e b,ood > " ^awn. By 

to the present .nvention. the sensor moving mechanism moves hfh prede,ermi "ed measurement. According 
dose to the blood drawn. As a result, even a smal amZ Jl^Z ?f T" S ° ,h3t the biosensor can '°cate more 
me react-ng portion of tne ^ M ™™ « ™ o, 0 M for example can be duly 

introduced into 

[0013] Preferably, the biosensor is shaped like a ola « ^"f^ ?, rel.atol.ty of the measurement, 
end The biosensor is formed with an opeS felecfroLe and 7 ' ^ 3 Pody fluid P a «" ha ™9 an inlet 
SPaCSd fr ° m th6 in,et end Sinca *• bToSsTis sharioT^f rt e,eCtr0de facing ,he fluid path at a 
there,n ,s small in volume, which is suitable for°STe asu re^ r 3 P ' 3,e 35 3 Wh ° le ' ,he ^ Path formeo 

£££ OPe : aBVe eleC,r ° de and •» co -Cd elSoTare form!? T^"* ° f ^ Further 
SSSTS C ° ndU K < ; t,0n is easi, V established between these ^tectnt^^ , " ^ UPPSr SUrface of "»» P'a«e-shaped 
0014] Preferably, the body fluid measuring apparatus^u^ T erm ' na ' S ° f ,he main body. ^ 

to a det«*on s,gna. generated by the body fluid SZ^^JZZ^TT" the P red etermined direction in response 
•s provded. when the body fluid is not drawn me b SnLTfT * ^ Where ,he **» detecting rn^ans 
vantage,, f jng g measuremen( ".osensor ■ Prevented from unnecessarily advancing. ThisTao . 

and at the same time as forming such electrodes J m . * opera,,ve electrode and the counterpart tod 
«,d .cover to,™,^ „ „ XtStr?' te M » •» K-TS? 

detected by measunng conductance between the first electrri JZ, Z 9 ^ flu,d path wi,h »» body fluid is 
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given below with reference to the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
5 [0025] 

Fig. 1 is an overall view illustrating a body fluid measuring apparatus according to the present invention. 

Fig. 2 is a sectional view taken along lines 1 1— 1 1 in Fig. 5, illustrating a lancet holder in which a lancet and a biosensor 

are retreated. 

10 Fig. 3 is a sectional view similar to Fig. 2, illustrating a lancet which is advanced and a biosensor which is retreated. 

Fig. 4 is an enlarged sectional view illustrating a lancet which is retreated and a biosensor which is advanced. 
Fig. 5 is a bottom view of the lancet holder. 

Fig. 6 is a schematic perspective view showing the internal structure of the main body. 
Fig. 7 is a plan view of the biosensor. 
15 Fig. 8 is a sectional view taken along lines VIII-VIII of Fig. 7. 

Fig. 9 is an exploded perspective view of the biosensor. 
Figs. 10-12 illustrate the operation of the biosensor. 

Fig. 13 is a flowchart illustrating an example of process for controlling the sampling and measuring of the body fluid. 
Fig. 14 is a sectional view showing a principal portion according to another embodiment. 

20 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0026] Preferred embodiments of the present invention will be described below with reference to the accompanying 
drawings. 

25 [0027] As shown in Figs. 1 through 3, a body fluid measuring apparatus 10 according to a preferred embodiment of 
the present invention is used with a lancet holder 30 fitted to a cylindrical tip end 21 of a main body 20. The main body 
20 has an outer surface provided with a display 22 and may incorporate a small speaker (not shown) for vocally reporting 
the measurement result to the user. Further, the main body 20 incorporates a lancet operation mechanism for advancing 
a lancet 31 held by the lancet holder 30, a sensor moving mechanism for advancing a biosensor 36, and an electronic 

30 circuit 33 (See Fig. 6) such as a microcomputer. 

[0028] The lancet operation mechanism for advancing the lancet 31 comprises a pushing rod 23 projecting from the 
rear end of the main body 21 for manual pushing by the user, and a connection rod 32 connected to the pushing rod 
23 for movement following the pushing rod 23. The sensor moving mechanism for advancing the biosensor 36 com- 
prises a motor 40 and an eccentric cam 42 fixed to a rotational shaft 41 of the motor 40. 

35 [0029] Figs. 2 and 5 illustrate an example of lancet holder 30. The illustrated lancet holder 30 has a cap-like config- 
uration comprising a cylindrical wall 34 and a bottom wall 35 partially closing the end of the cylindrical wall 34. The 
cylindrical wall 34 and the bottom wall 35 are formed by molding a resin. The cylindrical wall 34 has an inner diameter 
corresponding to the outer diameter of the cylindrical tip end 2 1 of the main body 20 for easy attachment and detachment 
relative to the cylindrical tip end 21 . The cylindrical wall 35 has a lower end 34a which, in use, comes into contact with 

40 the user's skin S. 

[0030] The cap-shaped lancet holder 30 incorporates the lancet 31 and the biosensor 36. The bottom wall 35 includes 
a thin-walled portion 35a from which a cylindrical housing 35b stands. The cylindrical housing 35b has an upper end 
closed with a lid 35c. The lid 35c is formed with a central hole 35d. 

[0031] The lancet 31 includes a guide shaft 31a slidably fitted into the central hole 35d, a flange 31b formed at the 
45 lower end of the guide shaft 31, and a stabbing needle 31c projecting from the flange 31b. The guide shaft 31a and 
the flange 31b are formed by molding a resin and integral with each other. The stabbing needle 31c, which is formed 
of a metal, is inserted integrally together with the resin molding. The lancet 31 is normally biased toward a retreated 
position (the position at which the flange 31b contacts the lid 35c) shown in Fig. 2 by an elastic member 37 arranged 
in the housing 35b in contact with the flange portion 31b. At the retreated position, the upper end of the guide shaft 
50 31a projects inwardly from the lid 35c, whereas the stabbing needle 31c retreats from the lower end 34a of the cylindrical 
wall 34. The thin-walled portion 35a of the lancet holder 30 is formed with a round hole 35f. The stabbing needle 31c 
advances and retreats through the round hole 35f. 

[0032] In the illustrated embodiment, the elastic member 37 is a compression coiled spring formed of a metal or a 
resin. Alternatively, the elastic member may be formed of a resilient material such as foamed urethane. In the case 
55 where the elastic member 37 is made of foamed urethane, the stabbing needle 31c is embedded in the foamed urethane 
when the lancet 31 is at the retreated position so that the stabbing needle is less likely to be contaminated. Further, 
the elastic member 37 may be a leaf spring integrally formed on the guide member 31a formed of a resin. 
[0033] The plate-like biosensor 36 is slidably supported, as inclined, by the bottom wail 35 of the lancet holder 30 
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[0038, Subsequently, as shown in Fie 9 , P " fanfc >«**» 

[0040] The b^senso" ?! "T^* ete <*ode 36d. co "duc.ance measunng electrodes 36a. 36a' is 

40 wh!ch X £ V : OVaWe '° aPPf0aCh *• Ebbing need.e 31c bv the 

a round hole 35. faSSS^Slf 8 Sh ° Wn ln Fi 9 s 4 a "<* 5, the bottom waTss o m/. ^ m ° Vin9 m ^^ism 
>s attached to the main boiv 20 T' T- °' ^ r0ta,i ° nal shaf < " o7Z LoI^Tt^ 3 ° * f ° med with 

bottom wall 35 of ^ * ro,a,,onal center of the eccentric cam 4? ' Whe " ^ ,a "cet holder 30 

biosenso^Lp^ 6 ^ 30 isfo ™*< with a pair oTa^cinf's^^ ^ ,ha 

example may E p^SSE" the m ^^T^ °' <he 0penin 9 s 36f. a neS™ ores ' f 9 5) Sandwichin 9 'be 
wall 34 of the lanceTholS^n for exertn 9 a negative pressured tn ! 9 enera ""9 mechanism for 

[0041, as iS^sTiTr ,h H e skin s 6 ho,din9 the cy,indrica ' 

-Sr^ 

the cover 363) of the eSS t If """"a the ex ^ed poSns (i " 1 h °' der 30 The P in 

tbe e.ec„onic ^SSSS^S The X* 1 °' £! ^ ^ W " h 

of determining the value nT^ ~ . electronic circuit 33. which mav comnH«, o 25a " 25d are connected to 
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[0043] In use, the body fluid measuring apparatus 10 having the above structure operates in the manner described 
below. 

[0044] The lancet holder 30 is supplied as a disposable article of consumption. In using the body fluid measuring 
apparatus 10, the user attaches the lancet holder 30 to the cylindrical portion 21 of the main body 20 (See Fig 1) 
Since the lancet holder 30 is shaped like a cap in the illustrated embodiment, the attaching operation can be performed 
easily. As shown in Fig. 2. by the attachment of the lancet holder 30, the connector pins 25a, 25b, 25c 25d on the side 
of the main body 20 automatically come into contact with the electrodes 36a. 36a', 36c 36d of the biosensor 36 
[0045] Subsequently, with the lower end 34a of the cylindrical wall 34 of the lancet holder 30 pressed against an 
appropnate portion of the user's skin such as a fingertip or an earlobe, the pushing portion 23 is pushed down As a 
result, the push.ng rod 32 within the main body 20 pushes the guide shaft 31a of the lancet 31 to advance the lancet 
31 against the elastic force of the elastic member 37 until the pushing rod 32 comes into contact with the lid 35c of the 
lancet holder 30. At this time, the stabbing needle 31c of the lancet 31 passes adjacent to the inlet of the body fluid 
path 36b of the biosensor 36 to project from the lower end 34a of the cylindrical wall 34 by a predetermined length (the 
state shown in Fig. 3). When the pushing portion 23 is relieved, the pushing rod 32 is restored to its original position 
by the elastic force of the spring. Further, due to the elastic force of the elastic member 37, the lancet 31 also returns 
to its retreated position where the stabbing needle 31c retreats from the lower end 34a of the cylindrical wall 34 (the 
state shown in Fig. 2). 

[0046] The projection of the stabbing needle 31c makes an appropriate cut on the skin S to draw blood B which is 
introduced to the inlet of the body fluid path 36b of the biosensor 36 by capillary action. At the moment when the blood 
enters the inlet of the body fluid path 36b of the biosensor 36, current flows across the paired conductance measuring 
electrodes 36a, 36a' so that a signal is generated due to the change of the conductance. In response to the signal the 
motor 41 dnves the biosensor 36 through the eccentric cam 42 1 for forward movement. This prompts the blood to be 
sucked into the body fluid path 36b. 

[0047] As described above, since the net volume of the body fluid path 36b in the biosensor 36 is extremely small 
and the biosensor 36 is advanced toward the blood, the body fluid path 36b is reliably filled with a small amount of 
blood. Therefore, blood can be introduced into the body fluid path 36b in an amount just necessary for the measurement 
simply by conducting the above operation while keeping the lancet holder 30 pressed against the skin S for a prede- 
termined penod of time. Thus, it is not necessary to visually monitor the amount of blood drawn. As described before 
a negative pressure generating mechanism such as a suction cylinder may be provided in the main body to apply a 
negative pressure to the skin S through the openings 36f of the lancet holder 30. In such a case a cut is formed on 
the skin in a congestive state by the stabbing needle 31c so that a required amount of blood is more reliably drawn 
[0048] Next, with reference to the operational figures of Figs. 10-12 and the flowchart of Fig. 1 3, the operation of the 
225™ tuS W,M 66 described in m °re detail by showing an example of the controlling operation by the electronic circuit 33 
[0049] First, when the switch of the main body is turned on, the position of the eccentric cam 42 is initialized (S01) 
At this time as shown in Figs. 2 and 10, the biosensor 36 is located at the most retreated position. The initialized state 
is detected by the rotary encoder 43. 

[0050] In this state, the user conducts the bleeding operation by holding the apparatus with the lancet holder 30 
pressed against the skin S and operating the lancet 31 in the above-described manner (Fig. 3). As described before 
since the inlet of the body fluid path 36b of the biosensor is arranged close to the lancet 31 in advance the blood B 
drawn from the skin contacts the inlet of the body fluid path 36b. This state is detected due to a change in the resistance 
belween the two conductance measuring electrodes 36a, 36a'. Specifically, whether the bleeding has occurred or not 
.s determined by measuring the resistance between the pin connectors 25a and 25b corresponding to the conductance 
measunng electrodes 36a, 36a' (S02). 

[0051] If bleeding is not detected within a predetermined period of time (S02:NO, S03YES) a failure wamina is 
given vocally or by displaying (S04) to urge the user to retry. 

[0052] If the bleeding is detected (S02:YES), the bleeding is reported vocally for example (S05), and the eccentric 
cam 42 ,s dnven to advance the biosensor 36 (S06). Thus, as shown in Figs. 4 and 11, the biosensor 36 is moved so 
that the inlet of the body fluid path 36b projects into the drawn blood. As a result, the blood is reliably introduced into 
me body fluid path 36b due to capillary action. As described before, the biosensor 36 is so inclined that the inlet of the 
body fluid path 36b is closer to the skin whereas the opposite side is farther from the skin. This arrangement prevents 
the reverse surface of the advanced biosensor 36 from contacting the skin, thereby preventing the blood from reaching 
the reverse surface of the sensor. Thus, the waste of blood can be prevented. 

[0053] Subsequently, it is determined whether the body fluid path 36b is filled with the blood (S07) As shown in Fig 
11, this may be performed, for example, by measuring the resistance between one of the conductance measuring 
electrodes 36a, 36a' and the counterpart electrode 36d. This is because, when the body fluid path 36b is filled with 
blood, a current flows across these electrodes. 

[0054] If the body fluid path 36b is not filled with the blood within a predetermined period of time (S07 NO S08 YES) 
a failure warning is given vocally or by displaying (S09) to urge the user to retry. 
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{0055J If it is determined that the body fluid path 36b is filled with blood am vcq. „ '.■ 

displaying that the apparatus may be removed from the JdnSte e^ole ffSim Th.?* * ^ °' ^ 

rooUrw? ^ reSUU iS diSp,ayed < S12 > '° ' ' ^ me3SUreme "< -* " 

in me reactive reagent layer 36e is reduced to LZii 9 T 3 reSU,t ' P 0 * 385 '"" 1 ferricyanide contained 

electron carrier. - U ."u.auve,y produce potassium ferrocyanide which is a reduced-type 

Substrate+2Fe(CN) tf 3 -+H 2 0 gnzyme ^ 

Product+2fT+2Fe (CNJ (1) 

^ C ~ a,i0n ° f ^ SUb — i e - the mucosa 
electrochemical reaction ^e^^^^i^Z^ " ' Predetermined " me is °* idi2ed «» <he 

p e(CN) 6 4 - - Fe(CN) 6 3 - + e- (2) 

Wuco£^ 

the LCD display 22 provided at the main bSy 20 ^ eleC,r ° d6 CUaent and di8p,a * 8 the resul < °" 

Placing the lancet holder 30 a, a p«K*emS?SE 5 S, ^ PreParati0n S,6p ° f 
lancet 31 while keeping the tip end of the lancet holder 30 nrlT^T . «- bleeding step of advancing the 

i. is not necessary to separately perfonn tSSJSta^.^T"' " T'^ ° f ^ P3,ient Therefore ' 
than the lancet. Further, since^ biosent 36 ^a^ln^S^T^ 0 ^^^^^ 
performed even with a small amount of blood avancea an ™ the bleed.ng, the measurement can be reliably 

is attached to the main body 2o S vTh P S , k ^ 3 biosensor 36 and a lancet 31 and which 

3G is advanced for cau^e^ 

within such a spirit are included in the J££ oHhe p Sl^^^^^^^r*™- a " ,he modifi -tions 

^^^^ 

°WW2J^^^the abc 0860 borf may ^^^^^^^^^^^^^ ™^ ^v^ced pos^or| raWn ^ len ' 3f,er " 1e ^ e,ec, ' on 

« ™ybede.ec.edb™rK>nK»ntactde^^^^ 

with optica, detection means including a K^^ZKl tot^" I T*" *** 20 m9y 66 provided 
element 52 for receiving light reflected by the skin S JhZ ^\l 9 9 ° W3rd *™ Skin S anda reiving 

by measuring the amountof K^^IS^^^^'^S^ h « ^ ^ to de,ermi " ed 
52. In this case, the light emitting element 52 rnaTteY ZfflSiSJTJS ■ ^ * ,he ' ight receivin 9 etem «"' 

50 example of optical detection means the b kSTmao^on ? ( D> ° f 3 ,Mer 9ener3,0r As another 

size of a region having a particular color mavte meaLu^o ^ C3P,Ured by 3 Sma " CCD camera **« «» 

of the optica, detection means ,^£^1^ W de,eCt ^ bleedin9 3,3,6 Further ' in8tead 
non-contact detection means s us^ the WeTdinq can to confi r^rT^ 56 ' he CaSe such 

avoiding wasting of the biosensor 9 c °" fi ™ed without contaminating the biosensor, thereby 

advanced when a predetermined period'of time h-'p^^^^^^ b — 36 ™* «- 
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ul ar^r g a r,^™r sestet « «*< — » » ^ 

embod.ment. *' ° r a spr,n 9 ins,ea d of the motor-driven eccentric cam 42 of the above 

th,s p.n connectors, which are normally retreated StS the^ in on to ,he main »»* 2 ° '"stead of 

contact with the electrodes of the biosensor hSo«S,5! 7^ 2 °' may project from ^ ™" body 20 o 
[0067] in the illustrated embodiment. «SSJES£!S?2^ ^ ' anCe ' ^ 30 ,0 *• mai " 
unng the blood glucose level. However the ^Is^Z^T^ ^ L ^ 10 ' S describe d as an apparatus for meas 
design of the .ancet holder 30 and the ESE^TEEE ^ 9,UCOSe Further ' tha s ^c 
may be provided with a reagent pad which exWbite cotor SaS^u" n" 0 ", 8 ** ■» »*)MnE?3e 

degree of the color reaction is optically measured In Ms ca^ t f" 9 a " ana,yte < bod * fluid >- «* the 

s preferably performed optically. After the existence J££l n J r f ° f ^ ^ " uid b,eedin 9 from the skin 
or contacting me body fluid. After the Z « the biosensor is moved to a pit" 

..ght em„ted from me Kgh, source to the reLng ^CSy^X' ^ "» ° f reflectio ^ *° 
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1. A body fluid measuring apparatus comprising; 
a main body; and 

a lancet holder for attachment to the main body- 

2. The body fluid measuring apparatus according to claim 1 

pouion spaced fro™ me inlet e M *" d * """"P"! eleolfode facing ,he body fluid pan? SI 

^XT^Z^^Z ^m^T- - — — s for de- 
■n response to a detection signal generated b/the b^™^^^^ Pr6dete ™ d 

wlltShe^yluSd^ 3 ^ 3 ' 3 ^ 5 aCC ° rding to claim * 
fluidSaUheintete^ measuring electrodes facing the body 

the conductance measuring electrodes due to the tedy fluid * S6nS ' n9 conducti ° n established between 

The bodyjluidmeasuring apparatus according to claim 2 
withrcon'tactin^d^ar^flrd 8 " m ~» for **** existence of the body fluid 

wSSh!L uid measurin9 apparatus accordi "9 to «*™ 5, 

-vinj^r •*> — - - . *. 

The body fluid measuring apparatus according to claim 2. 
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SS^iE^^ZS 3 baSe f 16 ta * ,B an UPP6r SUrfaCe ° n WhiCh ' he 0perative etec,r ^ and the 

5 8. The body fluid measuring apparatus according to claim 2 

wherein the body fluid path is formed with a reactive reagent layer. 

9. The body fluid measuring apparatus according to claim 1 

« SSX'SSSS C ° mPriSeS an ^ ~" "™ * * — ** - eccentric 

10. The body fluid measuring apparatus according to claim 1 

11. The body fluid measuring apparatus according to claim 10 
wherein each of the terminals comprises an elastic connector pin. 

12. The body fluid measuring apparatus according to claim 1 

13. The body fluid measuring apparatus according to claim 12 
wherein the sensor moving mechanism acts on the opposite edge of the biosensor. 

14. The body fluid measuring apparatus according to claim 2 
wherein the biosensor includes a first electrode facing the body fluid oath at the im*t o„h o„h 

15. The body fluid measuring apparatus according to claim 14 

wherein the second electrode is one of the operative electrode and the counterpart electrode. 
35 16. A lancet holder comprising: 

a lancet which is movable for stabbing a skin to draw body fluid and 

a b,osensor for introducing the body fluid drawn to perform predetermined measurement; 
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FIG.3 
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FIG. 5 
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FIG.6 
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FIG. 7 
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FIG. 12 
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FIG. 13 
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FIG. 14 
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